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Two forms of experimental shock were investigated ~ hemorrhagic
and bacterial endotoxemia ‘-.in the dog, cat and rabbit. In addition to
measurement of central arterial pressure, central venous pressure, heart
rate, respiratory rate, plasma POZ’ 'pCO2 and pH, blood hematocrit,
and plasma colloid osmotic pressure, observations were carried out on
the microcirculation of the mesentery and omentum. At the microvascular

level measurements were made of micropressure, flow, fluid exchange

and vascular permeability,

(1) It was found that measurements of colloid osmotic pressure of
the plasme (Tp#) during the pr.ogression of circulatory insufficiency was
a reliable index of the state of the individual. Compensation was associated
with hemodilution and a lowering of 7p4 by some 15-20%. This level was
maintained for several hours, after which 1ij€ ievels tended to rise., The
latter phenomenon was accompanied by evidence of increased vascular
permeability in the splanchnic region., The i,v. injection of a bolus of
concentrated albumin (25%) also served as an index of the state of the animal,
In normal an.d compensated individuals, such a bolus led to uptake of fluid
and restoration of control levels of #pf within 15-20 minutes., In decompensated
animals, such an injection was not associated with fluid uptake and plasma

c.0.p. levels remained elevated.

(2) Experiménts in which partial resection of the intestines was carried
out, it could be shown that hemodilution (as measured by 7pf levels) was
suppressed or absent. Iience, the majo;' source of tissue fluid for the vascular
system would appear to be the splanchnic viscera, in particular the intestinal

tract, Additional attention should be given to fluid replacement therapy by
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(3) A membranc csmometer was designed and tested which could
be used as a clinical instn;ment. The unit is small, has a simple temperature
control and provides readings within 2-3 minutes for fluid samples as

small as 0.5 ml,

(4) The measurement of micropressures and their distribution in
the microcirculation during the shock syndrome made it possible to
distinguish between vascular and blood derrangements. It was found that
microvascular decompensation was the primary defect following hemorrhage,
whereas there was some evidence of red blood cell aggregation and poor
distribution of blood in the capillary network following lethal doses of

bacterial endotoxins.

(5) The ability of the vascular system to maintain capillary pressure
(Pc) at a fixed level served as an index of vascular behavior. Periods
of hypotension ( below 50 mm Hg) in excess of two hours led to a progressive
impairment of such vascular regulation. An ominous prognostic feature
was the appearance of fluctuations in Pc in an upward and downward erratic
course. This type of regulation is believed to represent a myogenic type

of response uf the smallest precapillary vessels.

(6) In view of the need to balance hydrostatic pressvres with plasma
colloid osmotic pressures to maintain blood-tissue fluid balance, various
volume replaceme.nt measures during hemorrhagic shock were evaluated
both by following plasma c.o.p. levels and by observing fluid exchange in
the microcirculation, A combination of balanced electrolyte infusion
followed by the slow administration of 25% albumin was highly eifective in

restor.ng both of these features. .

(7) Studies on the rcgional distribution of the circulation after fatal

cordotozemnia indicated a defective splanchnic adjustment within 90 minutes



after the initial insult,



